Abstract: Detailed investigation of Albian deposits in the Northern Caucasus and bed-by-bed macrofossil collecting have provided material for a new ammonite biostratigraphic scheme of the region. The proposed scheme is similar to the scheme for Georgia. It is based mainly on the zonation for the European Province. The scheme includes zones which are determined by endemic ammonites also. General information on the composition of the sections, thickness and stratigraphical significance of bivalves, belemnites and other groups of fauna are considered. Some details of zonal correlation and marine Basin connections are discussed in the paper.
Introduction
The Albian biostratigraphical scheme of the Northern Caucasus based on ammonites has been worked out by many scientists. The most important works were written by KARAKASCH (1 897), RENGARTEN (195 1, 1961) , GLASUNOVA (1953 a, b) , LUPPOV (1952 LUPPOV ( , 1961 , MORDVILKO (1960 MORDVILKO ( -1962 , DRUZCHIZ (1960) , KUDRIAVTZEV (1960) , DRUZCHIZ & MIKHAILOVA (1966) Daghestan: 1 -Akusha Village; 2 -Gergebil Village; 3 -Avarskoe Kojsu River; 4 -Andijskoe Kojsu River; Checheno-Ingushetia; 5 -Argun River; 6 -Assa Rivel; Northern Osetia; 7 -Gizeldon River; 8 -Fiagdon River: 9 -Ardon River; 10 -Urukh River, Kabardino-Balkaria; 11 -Heu River; 12 -Baksan River, Stavropol Region; 13 -Kislovodsk City, Karachaevo-Cherkessia; 14 -Kuma River; 15 -Kuban River; 16 -Little Zelenchuk River; 17 -Great Zelenchuk River; 18 -Urup River, Krasnodar Region; 19 -Great Laba River; 20 -Shedok River; 21 -Gubs River; 22 -Belaya River, Adygeya; 23 -Hokodz River. Table 1 . Ammonite zonal scheme of Albian of Northern Caucasus and correlation with the Anglo-Paris Basin zonal scheme.
I and many others. The latest scheme has been compiled by MIKHAILOV (MIKHAILOVA & SAVELIEV 1989 ), but it is not so detailed as it is for Europe and Mangyshlak. Poor exposure of clayey Albian sections usually covered by landslides together with poor preservation of fossils cause serious difficulties in investigations.
The present paper contains new data discovered by the author during field work in several Caucasus expeditions of the Moscow State University between 1986-1992. This work took place in the Karachaevo-Cherkessia region, Russia, Kabardino-Balkaria, Northern Osetia, Checheno-Ingushetia and in Daghestan (Fig. 1) . The Daghestan sections were visited by the author during an expedition of the paleomagnetic laboratory of Saratov State University. The author collected carefully bed-by-bed, several hundreds of ammonites and other fossils from the sections. This work has permitted to obtain a much more accurate picture of the biostratigraphy of the Albian sections in these regions. Based on the macrofauna (mainly ammonites) determinations made by the author, a new zonation scheme has been proposed (BARABOSCHKIN 1995 , BARABOSHKIN 1996c , BARABOSWKIN et al. 1997a . The scheme is comparable with the "standard" scheme for Mediterranean Province (HOEDEMAEKER et al. 1993) in detail, and similar to the scheme of the European Province (Table 1) . On the base of this local scheme, a new magnetostratigraphic scale for the Albian of the Northern Caucasus was proposed in collaboration with paleomagnetists from the Saratov Geological Institute (BARABOSHKIN et al. 1997a, b) .
Geologically, all investigated sections are situated in the northern slope of the Great Caucasus Anticlinorium or belong to the Northern Caucasus Monoclinorium (MILANOVSKY 1991) . Albian sections of the region consist of black silty clays with limestone layers, pyrite concretions and phosphorites in the basal part. The dark and black colour of every Albian section of the region in many cases is the result of a high organic carbon content.
Stratigraphy Lower Albian
Several specific features are typical for the Albian succession in the Northern Caucasus: (1) very narrow range of representatives of the families Hoplitidae, Lyelliceratidae, Mojsisovicsiidae, Mortoniceratidae and Dipoloceratidae (including zonal indexes, usually the same species is distributed in only one bed); (2) wide range of representatives of the family Desmoceratidae, belemnites, inoceramids and aucellins (several ammonite zones to substage); (3) very different ranges of heteromorph ammonites (from single bed up to substage). Such a made of ammonite distribution was caused by sea-level oscillations probably. Because of that, the author's Legend ( Fig. 2-6 ): 1 -sands, soft sandstones; 2 -sandstones; 3 -siltstones; 4 -clays; 5 -argillites; 6 -marly clays; 7 -carbonate clays; 8 -marls; 9 -limestones; 10 -tuff layers; 11 -bioturbation; 12 -shell detritus; 13 -pebbles of different composition; 14 -phosphatic pebbles; 15 -pyrite and marcasite concretions; 16 -barite concretions; 17 -carbonate sandstone spherical concretions; 18 -belemnite levels; 19 -plant detritus; 20 -hard/softgrounds; 21 -erosional boundaries; 22 -position of samples; 23 -fauna findings; 24 -fauna findings and its quantitative characteristics (only for Fig. 4 ; circles: 1, 5, 10 specimens respectively).
use of the term "zone" means the interval between the first appearance of the zonal index (including it) and the appearance of the next zonal index.
The sedimentary succession around the AptianIAlbian boundary is a difficult subject for investigation in the Northern Caucasus. In most of the sections it is badly exposed because of the landslides of Middle-Upper Albian clays. It is strongly condensed as usual and only in a few sections does it contain well-preserved faunas. The best Aptian-Albian boundary sections visited by the author are at the Kuban River near Kubina Village (Fig. 2) and the Akusha village section on the Dargi River (Fig. 3) present in this region (BARABOSHKIN 1996c), is now considered to be incorrect. A short visit to one of the two candidate AptianIAlbian boundary stratotypes (Vohrum quarry near Hannover, Germany: HART et al. (1996) in 1996 showed that the Hypacantlzoplites assemblage of the northern Caucasus associated with Lqi?zeriella (Leynzeriella) (see below) seems to be very poor and different from that of the sclzrammeni beds at Vohrum (see ? Puzosia (Anapuzosia) sp. in the Kuban (Fig. 2) and Akusha sections (Fig.  3) . In the Kuban section leymeriellids were found in a reworked pebble fauna. Descriptions of some ammonites from the same sections were given by SINZOW (1908) and ERISTAVI (1961) . A very important fossil for this level is also the bivalve Aucellina caucasica. This species characterises the lower part of the tardefurcata Zone in the Caucasus, Mangyshlak (ERISTAVI 1940 , SAVELIEV 1973 and Turkmenia (author's data). The presence of a horizon with abundant specimens of the belemnite Neohibolites minor is also an important feature of the zone. The tardefurcata Zone sediments are present in Akusha (2.6 m), Avarskoe Kojsu (?), Andijskoe Kojsu (?), Kuban (7 m), Little (?) and Great Zelenchuk (< 15 m), Urup (10-1 1 m) and Great Laba (?). All the data on the thickness variations here and below are taken from works of LUPPOV (1952) , KUDRIAVTZEV (1960) , MORDVILKO (1960 MORDVILKO ( -1962 , ALIEV et al. (1985) and were revised and added to by the author. Albian deposits were eroded completely between the Khokodz and Shedok rivers (Fig. 6 ).
The Leymeriella (Neoleynzeriella) regularis Zone in Daghestan is represented by black clays with rare marl layers and is delimited by an erosional surface at the top and by a softground at the base. It was recognised in Akusha (3.6 m, Fig. 3 ) and probably exists in the Avarskoe Kojsu and Andijskoe Kojsu Rivers sections. In the NW Caucasus it consists of grey siltstones with phosphorites at the base and is present in Kuban (7 m, Fig. 2 ), Litte (?) and Great Zelenchuk (?), Urup (3.5 m) and Great Laba (?).
Probably it also exists in the Urukh (Fig. 4) and Heu sections. In other sections it is strongly condensed and does not contain an ammonite fauna or is absent altogether. The ammonite assemblage is more varied and represented mainly by Leymeriella (Neoleymeriella) regularis (Fig. 7-5 (Fig. 7-8 Legend: 1 -soft sandstones; 2 -sandstones; 3 -siltstones: 4 -clays; 5 -marls; 6 -limestones; 7 -phosphorites and phosphorite pebbles, correlation lines; 8 -for the Albian Stage; 9 -for LowerIMiddle Albian boundary; 10 -for UpperIMiddle Albian boundary; 11 -stratigraphic unconformities.
Tetrahoplites) sp. ex gr. rossica" from the Akusha section -a typical ammonite of the marnrnillatum Zone. Recent findings of ammonites in the Akusha section permit the recognition within the rnarnrnillaturn Zone of the subzones of Cleoniceras (C.) jloridum and Protohoplites (Hernisonneratia) puzosianus (BARABOSHKIN 1996c , BARABOSHKIN et al. 1997a : Cleoniceras (C.) jloridurn Subzone and Protohoplites (Hernisonneratia) puzosianus Subzone. The sediments of the Cleoniceras (Cleoniceras) Jlorid~irn Subzone contains a lot of small (1-3 cm) Cleoniceras (C.) sp. and reach a thickness of 2.55 m. The diversity of species within Cleoniceras is a characteristic feature of the jloridurn Subzone interval or it's analogues in many regions (CASEY 1966 , OWEN 1988 , DESTOMBES 1979 , LUPPOV 1961 , SAVELIEV 1992 and it is a reason for the identification of that interval. The subzone is also recognised by the author in the Urukh section (Fig. 4) , where large Cleoniceras (C.) sp. were found with Douvilleiceras sp. indet. The thickness of the sediments of this subzone in the Urukh River is about 2 m.
The Protohoplites (Hemisonneratia) puzosianus Subzone is characterized by Tetrahoplites suborientalis (Fig. 7-lo) , Sonneratia (Sonneratia) sp. (Fig. 7-7 and Pseudosonneratia ( P ) sp., ex gr. occidentalis pluricostata (Fig. 7-13 ). The discovery of Tetrahoplites rossicus by MORDVILKO (1962) was in sediments of this subzone. It is probable that Douvilleiceras monile was found in limestones of that subzone (Fig. 7-1) in Akusha by geologists from Northern Caucasus Geological Survey. The occurrence of Tetrahoplites here defines the puzosianus Subzone as well as it does in the Mangyshlak sections (MIKHAILOVA & SAVELIEV 1989 , SAVELIEV 1992 . The thickness of sediments of this subzone is 7.22 m. It was thought that the Sonneratia (Globosonneratia) perinjlata Subzone was represented in this region by the record of S. (G.) perinjlata (= obesa, DRUZCHIZ & MIKHAILOVA, 1966) in sandstones of the Shedok River section. Previously, this finding was determined by DRUZCHIZ (1960) as Sonneratia (Globosonneratia) coronatifomzis. Unfortunately, this specimen was not found in the collection of DRUZCHIZ & MIKHAILOVA, but it was collected from sediments which included Douvilleiceras scabrosum the characteristic fossil of the puzosianum Subzone. The very first determination of this specimen of Sonneratia, preserved on the label, was "Sonneratia dutempleana ", i. e. the original determination indicates the puzosianum Subzone according to CASEY (1965) and OWEN (1988) . Specimens of the subgenus Globosonneratia mark the presence of analogues of the perinflata Subzone (OWEN 1988) or the globulosa Subzone (SAVELIEV 1992) of the basal mammillatum Zone. in different parts of Europe. Unfortunately, the correct determination of this unique specimen as well as the stratigraphical representation of this subzone cannot be determined at present. It means that the presence of the peririflata Subzone in the northern Caucasus is very uncertain. For that reason the subzone is not represented in the biostratigraphical scheme (Table 1) .
The Douvilleiceras mammillatum Zone is represented in Daghestan by black clays with marl and limestone layers in the upper part. Limestones disappear from the succession in a westerly direction simultaneously with a decrease of the thickness. Possibly this phenomenon is connected with condensation and erosion in the succession. In the NW Caucasus, the zone is represented in a clayey and silty facies (Kislovodsk section) as well as in a sandy facies (Shedok, Khokodz rivers, Fig. 6 ).
The ammonite assemblage is accompanied by findings of inoceramids and belemnites, very important index fossils for the Albian. In the top of the jloridum Subzone were found the first Inoceramus anglicus and A. (B.) mandibula. The latter is the characteristic fossil for the Lower Albian (SAVELIEV 1962 , SAPOZHNIKOV 1972 and disappears in the puzosianus Subzone in the Caucasus sections according to our data.
The belemnite succession of the Lower Albian is dominated by Neohibolires minor in the basal part, but N. minimus, N. stylioides, N. oblongus, N. attenuatus and N. pinguis assemblage (typically Middle Albian) appear already in the jloridum Subzone (Urukh section) and in the puzosianus Subzone (Daghestan).
There is as yet no evidence for the presence of any analogues of the Sonneratia subzones and Otohoplites subzones in the Northern Caucasus as in W. Europe (CASEY 1961 , AMEDRO 1984 , OWEN 1984a ,b, 1988 , HART et al. 1996 , Mangyshlak (SAVELIEV 198 1, 1992) and other regions, because of the rarity of ammonites in this interval. It means that the position of the lower and upper limits of the mammillatum Zone could change in the future. Figs. 2-8, 12 are from Akusha River, Figure 1 from Baksan River. The upper boundary of the Zone is more "stable" based on the occurrence of Isohoplites.
Middle Albian
The author accepts the base of the Middle Albian as it was originally determined by CASEY (1954 CASEY ( , 1961 CASEY ( , 1965 and supported in early works of OWEN (197l), MIKHAILOVA & SAVELIEV (1989) and SAVELIEV (1992) : by the first appearance of Isohoplites ammonites. These ammonites are widespread (Spitzbergen, W. Europe, Russian Platform, N. Caucasus, Mangyshlak, Turkmenia), belonging to the "Hoplitinid province" (OWEN 1973 (OWEN , 1988 and, in fact, they start the Hoplites succession. That is why the author cannot agree with the point of view of AMEDRO (1983) and OWEN (1984a, b) on the position of the LowerIMiddle Albian boundary as well as with the change of index species.
The Middle Albian zonation is very clear in the Akusha, Umkh River and Kuban River sections. Everywhere it is represented within black clays and a clay-marl alternation with marcasite.
The succession commences with the Pseudosonneratia (Isohoplites) eodentata Zone defined by the presence of Pseudosonneratia (Isohoplites) sp. (Fig. 7.12 ). It was found by the author only in the Akusha section in an assemblage with Hamites cf. praegibbosus and Beudanticeras sp., inoceramids (Inoceramus anglicus) and belemnites: Neohibolites minimus, N. oblongus, N. stylioides, N. attenuatus and N. pinguis. The belemnite assemblage passes through the whole Middle Albian, up to the basal Upper Albian. Thickness of the eodentata Zone sediments is 2.2 m.
Following AMEDRO (1980) the present author thinks that there is no reason to unite artificially the separated eodentata, lyelli and spathi zones in a single Hoplites (Hoplites) dentatus Zone. They have many differences in the fauna assemblage and Hoplites (H.) dentatus (s. s.) was found in only one level (lyelli Zone).
The Lyelliceras (Lyelliceras) lyelli Zone is determined by the finding of the zonal index with an Hoplites assemblage: Hoplites (H.) benettianus (Fig.  7-14 (Fig. 8-4 Table 2 ). The zonal index was found by the author only in the Akusha section (Fig. 7-15 ), but the zone could be easily recognised by the wide distribution of Hoplites spp. Because of this association, the succession in this zone was traditionally called the Hoplites dentatus Zone in the Northern Caucasus. It exists in Akusha (3.1 m), in Gergebil, Andijskoe Kojsu River (about 0.5 m), Assa River, Heu, Baksan River (1 m), Kislovodsk, Kuma, Kuban, Little (about 10 m) and Great Zelenchuk River and Ump River (20 m). It the lyelli Zone
), H. (H.) escragnollensis, H. (H.) dentatus, H. (H.) devisensis

